PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001 -1 76303 

(43)Date of publication of application : 29.06.2001 



(51)Int.CI. 




F21S 2/00 

COIW 1Q/AA 

rziv la/uu 
F21V 7/22 
G03B 21/14 
// F21Y101:00 




(21 Application number : 
(22)Date of filing : 

t. ~-..»~s 


11-360409 
20.12.1999 


(71) Applicant : 

(72) Inventor : 


USHIO INC 
SUGrTANI AKIHIKO 



(54) LIGHT SOURCE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light source apparatus that 
prevents the cracking of a concave reflector even if the temperature 
of a part that joins a short-arc type discharge lamp and the concave 
reflector is high, and that prevents a drop in sustaining rate of light 
flux due to the buildup of impurities on the reflecting surface of the 
concave reflector. 

SOLUTION: The concave reflector 10 is formed of highly pure Si02 
glass. One side of sealed section 12 of a short-arc type discharge 
lamp 10 is inserted into a cylindrical support section 22 of the 
concave reflector 22 and directly fused. Further, the sealed section 
and the cylindrical support section are fused together via frit glass 30 
with a thermal expansion coefficient a of 0<a<10 x 10-7/K. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** gj| 0WS word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the light equipment which serves as a short arc mold discharge lamp with which opposite 
arrangement of the electrode of a couple was carried out into the discharge container which consists of 
quartz glass, and the closure sections were formed successively by the both ends of a discharge 
container from the lieberkuhn by which the support cylinder part was formed back Said lieberkuhn is 
light equipment characterized by having consisted of glass whose Si02 of the 1st phase is more than 
98vol%, having inserted one closure section of said short arc mold discharge lamp in the support 
cylinder part of this lieberkuhn, and carrying out joining directly. 

[Claim 2] In the light equipment which serves as a short arc mold discharge lamp with which opposite 
arrangement of the electrode of a couple was carried out into the discharge container which consists of 
quartz glass, and the closure sections were formed successively by the both ends of a discharge 
container from the lieberkuhn by which the support cylinder part was formed back Said lieberkuhn 
consists of glass whose Si02 of the 1st phase is more than 98vol%. Light equipment characterized by 
having inserted one closure section of said short arc mold discharge lamp in the support cylinder part of 
this lieberkuhn, and carrying out joining of the average coefficient of thermal expansion alpha in room 
temperature -800 degree C through the frit glass which is 0 <=alpha<=10xlO-7/K. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] s 
[0001] 

[Field of the Invention] This invention relates to the light equipment which is built in a liquid crystal 

projector and which combined a short arc mold discharge lamp and the lieberkuhn. 

[0002] 

[Description of the Prior Art] For example, as light equipment of a liquid crystal projector, what 
combined a short arc mold discharge lamp and the lieberkuhn is used. Since the light source with color 
rendering properties sufficient [ a liquid crystal projector ] is required, mercury, rare gas, and the metal 
halide lamp that enclosed the metaled halogenide are used in many cases in the discharge container with 
which the electrode of a couple consists of quartz glass by which opposite arrangement was carried out 
as a short arc mold discharge lamp. Moreover, although it is common to be fabricated with heat-resistant 
high borosilicate glass (coefficient of thermal expansion: 41xl0-7/K) as for the lieberkuhn, when higher 
thermal resistance is required, it is fabricated by glass ceramics in many cases. 

[0003] Drawing 3 shows the conventional light equipment which combined a short arc mold discharge 
lamp and the lieberkuhn. The closure sections 12 are formed successively by the ends of the discharge 
container 1 1 which consists of quartz glass of the short arc mold discharge lamp 10. And the metal base 
19 is being fixed to one closure section 12 by adhesives. On the other hand, the support cylinder part 22 : 
is fabricated by the crowning of the lieberkuhn 20 in back which consists of borosilicate glass, and the 
metal base 19 is being fixed to the support cylinder part 22 by adhesives 39. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, although the closure section 1 1 of the short arc mold 
discharge lamp 10 is being fixed to the support cylinder part 22 of the lieberkuhn 20 through the 
adhesives 39 which fix to the support cylinder part 22 the adhesives which fix the metal base 19 to the. 
closure section 1 1, the metal base 19, and the metal base 19, the aforementioned each part material for 
fixing the short arc mold discharge lamp 10, the lieberkuhn 20, and both differs in coefficient of thermal 
expansion, respectively. 

[0005] By the way, conventionally operating temperature was comparatively low, the temperature for a > 
joint of a short arc mold discharge lamp and the lieberkuhn was 300 degrees C or less, and even if the , 
coefficient of thermal expansion of each member differed, there was no inconvenience not much. 
However, recently, a high increase in power and a miniaturization come to be required strongly, and the 
temperature for a joint of a short arc mold discharge lamp and the lieberkuhn came to exceed 300 
degrees C. For this reason, since the coefficient of thermal expansion of each member differed when the 
repeat heat history is applied, the crack occurred in a part for a joint and it became clear that the 
reinforcement of junction of the lieberkuhn and a discharge lamp fell. Recently especially instead of the 
metal halide lamp, the mercury discharge lamp with very high mercury vapor pressure, for example, the 
mercury vapor pressure of 20 or more mPas, is proposed. It is making mercury vapor pressure higher, 
and this aims at improvement in much more optical output while it stops the breadth of an arc. However, 
since mercury vapor pressure is very high, if, as for this mercury discharge lamp, a burst should take 
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place, the problem of the crack for a joint with the lieberkuhn is serious. 

[0006] Moreover, even if the short arc mold discharge lamp turned on by high operating pressure should 
explode, front opening of the lieberkuhn is covered by the light transmission member in many cases, and 
the interior of the lieberkuhn serves as a closed space so that the fragment of a lamp may not disperse. 
And although the Shiroki acid and other impurities are slightly emitted from adhesives at the time of . 
burning, when long duration burning is continued, since these impurities are not emitted outside, they 
are deposited on the reflector of the lieberkuhn, and have the nonconformity which has an adverse effect 
on the maintenance factor of the flux of light. 

[0007] Then, even if this invention applies the repeat heat history, it aims at offering the light equipment 
which a crack does not occur in a part for the joint of a short arc mold discharge lamp and the 
lieberkuhn, and does not produce decline in the maintenance factor of the flux of light by deposition of 
the impurity in the reflector of the lieberkuhn, either. 
[0008] 

[Means for Solving the Problem] In order to attain this object, invention of claim 1 In the light 
equipment which serves as a short arc mold discharge lamp with which opposite arrangement of the 
electrode of a couple was carried out into the discharge container which consists of quartz glass, and the 
closure sections were formed successively by the both ends of a discharge container from the lieberkuhn 
by which the support cylinder part was formed back The lieberkuhn is fabricated with the glass whose ..J 
Si02 of the 1st phase is more than 98vol%, and one closure section of a short arc mold discharge lamp -[ 
is inserted in the support cylinder part of the lieberkuhn, and is welded directly. 
[0009] Moreover, invention of claim 2 inserts one closure section of a short arc mold discharge lamp in 
the support cylinder part of the lieberkuhn, and the average coefficient of thermal expansion alpha in 
room temperature -800 degree C welds it through the frit glass which is 0 <=alpha<=10xlO-7/K while 
Si02 of the 1st phase fabricates the lieberkuhn with the glass which is more than 98vol%. 
[0010] 

[Embodiment of the Invention] Below, based on a drawing, the gestalt of operation of this invention is 
explained concretely. Although drawing 1 shows the sectional view of the gestalt of implementation of 
invention of claim 1, in drawing 1 , the short arc mold discharge lamp 10 is a short arc mold mercury 
lamp whose power dissipation is 150W. The closure sections 12 are formed successively by the ends of 
the discharge container 1 1 which carried out the shape of a ball which consists of quartz glass. The 
closure section 12 is fabricated by crashing the pipe object of the quartz glass prolonged from discharge 
container 1 1 ends in the state of melting. Incidentally, the coefficients of thermal expansion of quartz 
glass are abbreviation 5xl0-7/K. 

[001 1] In the discharge container 11, while opposite arrangement of the electrodes 13 and 13 of a couple 
is carried out, the halogenide of the mercury of the specified quantity, rare gas, and a metal is enclosed. 
In the closure section 12 and 12, the metallic foil 14 which consists of molybdenum is laid underground, 
respectively, and the edge of an electrode 13 is welded to the metallic foil 14. Moreover, the edge of the 
external lead rod 15 is also welded to a metallic foil 14, and is beginning to extend outside from the 
closure section 12. In addition, the short arc mold discharge lamp 10 may be a metal halide lamp etc. 
[0012] SOphimm has [ the lieberkuhn 20 ] the small bore of the front opening. The reflector 21 of the 
lieberkuhn 20 is a revolution curved surface, and vacuum evaporationo film (not shown), such as Ti02- 
Si02 which was excellent in the reflection property, is formed in the front face of a reflector 21. The 
support cylinder part 22 is formed in the crowning in back, one closure section 12 of the short arc mold 
discharge lamp 10 is inserted in the support cylinder part 22, and the lieberkuhn 20 is attached so that 
the axis of the short arc mold discharge lamp 10 may be mostly in agreement with the optical axis of the 
lieberkuhn 20. In addition, the approach of fixing the closure section 12 to the support cylinder part 22 is 
mentioned later. The glass plate 23 is attached in front opening of the lieberkuhn 20, and even if the 
short arc mold discharge lamp 10 turned on by high operating pressure should explode, the fragment of 
a lamp disperses. 

[0013] Here, Si02 of the 1st phase is fabricated with the glass beyond 98vol%, and the 2nd phase of this 
glass of the lieberkuhn 20 is an amorphous substance or a crystalline substance. Generally the glass 
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lieberkuhn has common shaping according to the press from precision, productivity, etc. also including 
the product made from crystal glass. However, in order to carry out press forming of the glass with the 
high purity of Si02, the ambient atmosphere control for not exhausting the heat-resistant high 
metallurgy mold of metal mold is needed, and press forming is difficult. Then, the lieberkuhn 20 which 
consists of glass with the high purity of Si02 is fabricated with a sintering process so that it may explain 
below. 

[0014] Although raw material powder uses Si02 powder as a principal component and powder, such as 
Mo powder which is a crystalline substance, is included as the 2nd phase, the rate of Si02 which is the 
1st phase must be more than 98vol%. If the rate of Si02 is less than [ 98vol% ], the value of the 
coefficient of thermal expansion of the fabricated lieberkuhn 20 will become twice [ more than ] the 
value of the coefficient of thermal expansion of the quartz glass which is the ingredient of the closure 
section 12 of the short arc mold discharge lamp 10. Although especially the mean particle diameter of 
raw material powder is not limited, an about 0.1-10-micrometer thing is used. In addition, the 2nd phase 
may be not a crystalline substance but an amorphous thing. 

[0015] A powder-molding object is manufactured for example, by the slip casting method using this raw 
material powder. That is, raw material powder is mixed with a binder and water, such as stearin acid, a 
slurry is prepared, and if this slurry is poured into the plaster mold with which the cavity of the same 
configuration as the lieberkuhn 20 was formed, it dries and it unmolds, a powder-molding object will be 
acquired. If this powder-molding object is heated at the temperature of about 500-1200 degrees C and a 
binder and moisture are removed, a temporary sintered compact will be obtained. Next, if this temporary 
sintered compact is sintered at the temperature of 1400 degrees C or more in the vacuum of 10-3 to ten 
to 4 Pa, the lieberkuhn 20 which consists of Si02 transparent sintered compact will be obtained. Here, 
the coefficient of thermal expansion of this lieberkuhn 20 needs to make the value of a coefficient of 
thermal expansion below 10xlO-7/K less than 2 double [ of the coefficient of thermal expansion of 
quartz glass ] that is,. 

[0016] Thus, one closure section 12 of the short arc mold discharge lamp 10 is inserted as above- 
mentioned, and when both are held to the support cylinder part 22 of the obtained lieberkuhn 20 and it 
heats to it with oxygen hydrogen flame from the outside of the support cylinder part 22 with a fixture, 
the glass which uses Si02 of the support cylinder part 22 as a principal component is welded [ of the 
closure section 12 ] directly, and is fixed to it. 

[0017] Although the short arc mold discharge lamp 10 and the lieberkuhn 20 will be expanded thermally 
and contracted whenever [ the ] in the light equipment which carries out a deer and which is shown in 
drawing 1 if burning and putting out lights of the short arc mold discharge lamp 10 are repeated Since 
the coefficient of thermal expansion of the glass which uses as a principal component Si02 which is the 
quartz glass and the raw material of the lieberkuhn 20 which are a raw material of the short arc mold 
discharge lamp 10 is less than 2 double, and it is almost equal and the amount of thermal expansion is 
also small Even if the temperature for a joint of the short arc mold discharge lamp 10 and the lieberkuhn 
20 is 500 degrees C or more, repeated stress is hardly applied to the support cylinder part 22 of the 
lieberkuhn 20, and a crack does not arise. Therefore, the reinforcement as a container of the lieberkuhn 
20 is maintainable. Moreover, since the support cylinder part 22 and the closure section 12 are welded 
directly and adhesives are not used, even if it carries out a long duration activity, the impurity emitted 
from adhesives does not accumulate on the reflector 21 of the lieberkuhn 20, and a lumen maintenance 
factor does not fall by reflection property lowering of a reflector 21 . 

[0018] Next, drawing 2 is the sectional view showing the important section of the gestalt of 
implementation of invention of claim 2. Although the lieberkuhn 20 is fabricated with the glass whose 
2nd phase Si02 of the 1st phase is more than 98vol%, and is an amorphous substance or a crystalline 
substance as well as invention of claim 1, slurry-like frit glass 30 is beforehand applied to the peripheral 
face of one closure section 12 of the short arc mold discharge lamp 10 thru/or the inner skin of the 
support cylinder part 22 of the lieberkuhn 20. And the closure section 12 is inserted in the support 
cylinder part 22, and if both are held and it heats at the temperature of about 1600 degrees C from the 
outside of the support cylinder part 22 with a fixture, frit glass 30 fuses and it welds [ the inner skin of 
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the support cylinder part 22, and / of the closure section 12 ]. That is, although joining of the support 
cylinder part 22 and the closure section 12 is carried out through frit glass 30, the support cylinder part 
22 and the closure section 12 can be welded at heating temperature lower than the case of invention of 
claim 1 welded directly. 

[0019] Here, it is necessary to set the average coefficient of thermal expansion alpha in room 
temperature -800 degree C of frit glass 30 to 0 <=alpha<=10xlO-7/K. That is, the absolute value of the 
difference of the average coefficient of thermal expansion of frit glass and the coefficient of thermal 
expansion of quartz glass carries out to below the value of the coefficient of thermal expansion of quartz 
glass. And neither the frit glass which expands thermally more than twice from quartz glass, nor the frit 
glass which will be contracted if temperature rises is used. As an example of frit glass 30, frit glass, such 
as 20Si02-ZnO-B3 system, 20Si02-Ti02-aluminum3 system, Si02-Ti02-A1F3 system, 20Si02-B- 
203-aluminum3 system, and Si02-B-203-AlF3 system, can be mentioned. 
[0020] Although the short arc mold discharge lamp 10, the lieberkuhn 20, and frit glass 30 will be 
expanded thermally and contracted whenever [ the ] if a deer is carried out and burning and putting out 
lights of the short arc mold discharge lamp 10 are repeated Since the quartz glass which is the raw 
material of the short arc mold discharge lamp 10, the raw material of the lieberkuhn 20, and the 
coefficient of thermal expansion of frit glass 30 are less than 2 double, and it is almost equal and the 
amount of thermal expansion is also small Even if the temperature for a joint of the short arc mold 
discharge lamp 10 and the lieberkuhn 20 is 500 degrees C or more Repeated stress is hardly applied to 
the support cylinder part 22 of the lieberkuhn 20, but it is the same as the case of invention of claim 1 
that a crack does not arise, and the reinforcement as a container of the lieberkuhn 20 can be maintained. 
Moreover, since the support cylinder part 22 and the closure section 12 are welded through frit glass 30 
and adhesives are not used, it is the same as the case of invention of claim 1 that the impurity emitted 
from adhesives does not accumulate on the reflector 21 of the lieberkuhn 20 even if it carries out a long 
duration activity. 

[0021] Next, the lieberkuhn 20 was joined to the short arc mold discharge lamp 10 using the frit glass 30 
with which coefficients of thermal expansion differ, the light was switched on actually, and the 
existence of generating of the crack for a joint was investigated. The used short arc mold discharge lamp 
10 is a mercury lamp whose aforementioned power consumption is 150W. The result is shown in a table 
1. 

[0022] 



A 


-5 


0 


5 


1 0 


20 


^77? 


»0 











Coefficient-of- thermal-expansion alpha=A xlO-7/K of frit glass [0023] As shown in a table 1, when 
what will be contracted if the coefficient of thermal expansion of frit glass 30 rises [ the thing of 20x10- 
7/K ] and a coefficient of thermal expansion rises in the thing of -5xlO-7/K, i.e., temperature, was used, 
the crack occurred. On the other hand, the crack generated [ the coefficient of thermal expansion ] no 
things of OxlO-7/K, 5xlO-7/K, and 10xlO-7/K. That is, when the absolute value of the difference of the 
average coefficient of thermal expansion of frit glass and the coefficient of thermal expansion (about 
5x10- 7/K) of quartz glass turned into below the value of the coefficient of thermal expansion of quartz 
glass, it checked that a crack did not occur. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, in the light equipment with 
which the amount of [ of a short arc mold discharge lamp and the lieberkuhn ] joint becomes an elevated 
temperature 500 degrees C or more, repeated stress is hardly applied to the support cylinder part of the 
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lieberkuhn, and a crack does not occur. Moreover, degradation of the reflection property of the reflector 
of the lieberkuhn by deposition of the impurity generated from adhesives is not produced, either. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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{Drawing ^] 
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[Drawing 3] 
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